It is show how the solution ( , ) u x t to hyperbolic and parabolic initial-boundary-value problems can be forced from arbitrary initial conditions to arbitrary final conditions in arbitrary time by means of a control ( , ) f x t on the differential equation of appropriate form.
Introduction
Since the work of Fattorini and Russell (1971) there has been an interest in computing exact controls of parabolic problems. Other contributors in this field have been Harley and Mitchell (1976, 1977) , who have used implicit Runge-Kutta methods and finite-element techniques to compute suboptimal exact controls, and Wilson and Rubio (1976) , who have found impulse controls. Later, Chewning and Seidman (1977) calculated controls by solving the backwards heat equation.
Fletcher and Harley (1982) found an exact control as a linear combination of a certain set of finite-dimensional basis functions. The present paper uses some ideas developed in that paper along with some previous ideas of Farlow (1982) .
Two Preliminary Theorems
We begin by stating two theorems, the first taken from Farlow (1982) .
Theorem 1
If the piecewise-constant control function 
Theorem 2
If the forcing term f is chosen so that ( ) ii) then computing
3. Controlling a Parabolic Equation 
. The usual conditions hold here: the
In order that we may make the necessary expansions in terms of eigenvalues, we decompose
) u x t v x t w x t = +
where v and w satisfy the initial-value-boundary problems: can expand the following functions:
It is now sufficient to find the exact controls 
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and so the desired solution is given by
Examples
Given the heat-flow problem PDE: 
